Inhibition of prostacyclin release by cigarette smoke extract in endothelial cells is not related to enhanced superoxide generation and NADPH-oxidase activation.
Exposure of human umbilical endothelial cells (ECs) to cigarette smoke extract (CSE) activated the NADPH-oxidase enzyme and increased the production of superoxide (O-2) as well as reactive oxygen species (ROS). CSE also inhibited the prostacyclin (PGI2) formation by ECs. Preincubation of ECs with diphenylene iodonium (DPI), the inhibitor of NADPH oxidase, blocked the increase of O-2 production, but neither lowered the ROS level nor prevented the inhibition of PGI2 formation in CSE-treated cells. Preincubation of ECs with a medium supplemented with 1 mM vitamin C did not decrease, but rather increased the O-2 production in CSE-treated cells. However, adding 1 mM glutathione (GSH) to vitamin C decreased the O-2 production, indicating that vitamin C was overwhelmed by the prooxidant in CS, and GSH enhanced the recycling process and spared vitamin C. The ROS level remained high in CSE-treated cells even after preincubation with vitamin C or vitamin C + GSH compared to the control cells. These results are discussed in light of the possible decrease of antioxidant enzyme activities in CSE-treated cells and the increase of cellular hydrogen peroxide (H2O2) generated from the CSE, which cause an imbalance between oxidizing species and the antioxidants producing oxidative stress in CSE-treated cells. These results demonstrate that CSE has a direct inhibitory effect on PGI2 formation and enhances the level of ROS in CSE-treated ECs, regardless of the activation of NADPH-oxidase.